A relationship between Schistosom a infection and tumor development has been reported by some authors. Bladder cancer associated with Schistosom a haematobium was reported although an unequivocal statistical proof o f this association has not been obtained4. A striking association between the giant follicular lymphoma of the spleen and schistosomiasis mansoni in hepatosplenic phase was found in Brazil117. A possible association between lymphoreticular tumors and schistosomiasis is described from Nigéria6.
In experimental studies, mice with Schistosom a mansoni infection were injected with 2-amino-5-azotoluene, a carcinogenic drug. The hepatomas appeared earlier and more frequently in infected animais than in respective uninfected Controls5. Also, infected mice treated with a single dose of hycanthone developed hepatom as, whereas uninfected mice, treated with the same dose, did not7. H owever these observations showing a possible cocarcinogenic effect of S. m ansoni infection were not corroborated by other investigators21. The association of schistosomiasis 1. D epartam ento de Patologia C entro Biomédico U F E S .
C aixa Postal 780-29000 -Vitória -E. Santo -Brasil. Finally, immunosuppression produced by Schis tosom a m ansoni infection is mentioned in several papers21418. A s the immune system plays an important role on the development of neoplasia, we studied the evolution of a transplantable tumor in Schistosom a m ansoni infected mice. I t was demonstrated, by injecting sarcom a 180 ceJls into the peritoneal cavity of S. m ansoni infected and uninfected control mice, that schistosoma infection is unfavourable to tumor development.
G rupo
Male, randombred. albino mice weighing 32-38 g were used in the experiments. The mice were infected by subcutaneous injection of 50-60 Schistosom a m ansoni cercariae (LE strain). Fifty days after schistosom a infection the animais were injected with 2 x 106 cells of sarcom a 180, by the intraperitoneal route. The tum or cells were obtained from donor mice with ascitic tumor. Uninfected control mice, of the same age and weight, received the same dose o f tumor cells.
The evolution o f the tum or was followed up by: (a) weight gain after tum or implantation and (b) the counting of tum or cells into the peritoneal cavity 72 hours after tum or challenge. For evaluating weight gain, the animais were weighed at 48 hours time intervals. The difference between the initial weight (on the day of tumor implantation) and the weight after 48 h indicates the weight gain. T o count tum or cells in the peritoneal cavity, groups of five mice were killed after ether anaesthesia and, after injection of a known volume of cold Ringer solution, the peritoneal cells were removed by aspiration. The cells were counted in a haematocytometer after dilution in a 0.01% gentian violet solution in 5% acetic acid.
R ESU LT S
After four days in control mice the weight gain was a linear function of the time after four days after tumor implantation. The incubation period (the time when the weight gain started) was 4.3 ±1.2 days. In Schistosom a m ansoni infected animais the weight gain started 6 days after tum or implantation and was low er than in Controls (w h ere the incubation period was 6.1 ± 1.8 days). Counting of tumor cells in peritoneal cavity 72h after tumor inoculation showed reduced development o f tum or in infected mice. D ata about the w eight gain are summarized in the Figure 1 and the results of counting of tumor cells into the peritoneal cavity are shown in Table 1 . The number of peritoneal cells exudated 72 h after tumor challenge was greater in infected mice. In control mice 60% of the cells were mononuclear; in infected mice there w as a great number of polymorphonuclear leucocytes (neutrophils and eosinophils). The survival time after tumor implantation was similar in the two groups (17.5 ± 2.2 days in Controls and 16.7 ± 2.9 days in infected mice).
D IS C U S S IO N
The evolution of sarcom a 180 in control mice occurred as it was expected: the ascite formation was a linear function of the time after four days of incubation period is the time interval between the tumor inoculation and the start of weight gain and is related to the number In Schistosom a infected mice there was a reduction in tum or development, dem onstrated by (a) an increased incubation period (higher than six days) and (b) a lowered number of tum or cells into the peritoneal cavity 72h after tum or implantation.
DAYS AFT E R TUMOR INOCULATION

Figure 1 -E volution o f sarcom a 180 in mice infected with 60 cercariae o/S chistosom a mansoni a n d inoculated with 2 x 106 tum or cells into the peritoneal cavity on day 50 after infection. T um or evolution was evaluated by the weight gain (P-
W e have not yet an explanation for these observations b u t in other helminthic infections similar results were observed: mice infected with Trichinella spiralis are more resistant to the sarcom a 1801013. Also, in rats and mice infected with N ippostrongylus brasiliensis there is an increased resistanece to transplantable tumors9. In Trichinella spiralis infected mice there is immunosuppresion but there are evidences of macrophage activation and increased tumoricidal activity of peritoneal m acrophages11 20.
Schistosom a m ansoni infection induce m acro phage activation, beside the state o f immunodepression and tumoricidal macrophages were dem onstrated into the peritoneal cavity o f three weeks infected mice, after intraperitoneal challenge with soluble schistosoma antigens8. On the other hand, the immunosuppression that follows Schistosom a infec tion could induce increased proliferation of endogenous bactéria, increasing the absorption of endotoxin. It is know that endotoxin plays an important role on the tumoricidal activity of activated m acropha ges3 12. Endotoxin induces activated macrophages to produce the tum or necrosis factor that kill tum or cells but not normal cells3, Thus, the peritoneal m acropha ges in infected mice could kill more tumor cells than in Controls, producing reduction in the inoculum dose. In this way the num ber of tum or cells into the peritoneal cavity 72 h after tum or inoculation could be lower in infected mice than in Controls.
In spite the increased resistance against the sarcoma 180 cells found in Schistosom a m ansoni infected mice, the life span in control and infected animais was similar. The similitude between the survival time of infected and control mice could tentatively be explained by two kinds of immunosuppressor stimuli acting together: the Schistosom a infection and the tum or implantation. In fact mice infected with 60 cercariae start to die around the 60* day of infection. A lso tum or injection induces reduction in the microbicidal activity of macrophages, enhancing opportunistic infection in tum or bearing m ice16. 
R E SU M O
Cam undongos infectados com 60 cercárias de
